Central and peripheral mechanisms of the enhanced hypertension following long-term salt loading in spontaneously hypertensive rats.
We evaluated whether or not increased sodium (Na) concentrations of cerebrospinal fluid (CSF) and stimulated activities of brain renin-angiotensin system (RAS) contribute to an enhanced hypertension by salt overload in spontaneously hypertensive rats (SHR). Long-term salt loading (1% NaCl solution as drinking fluid) accelerated the development of hypertension in SHR, but did not alter the blood pressure (BP) in normotensive Wistar-Kyoto rats (WKY). CSF Na concentration was elevated in uninephrectomized (Nx) group as compared to that in control SHR, while in WKY CSF Na was not influenced by the treatment. A fall in BP by intravenous AVP antagonist or hexamethonium was greater in salt-loaded SHR than in controls. This hypotensive response to the combined blockade of AVP and SNS correlated with CSF Na in SHR but not in WKY. Plasma concentration of AVP and epinephrine tended to increase in relation to the degree of salt loading in SHR but not in WKY. Pressor responses to intracerebroventricular (ICV) angiotensin II (AII) and NaCl were greater in SHR than in WKY, although these responses were not influenced by chronic salt load in either SHR or WKY. The enhanced hypertensive action of ICV NaCl in SHR was abolished by pretreatment with ICV AII antagonist. Chronic saline drinking enhanced the depressor effect of ICV captopril in SHR but not in WKY. These observations suggest that salt overload in SHR may cause an elevated CSF Na concentration and an enhanced activity of brain RAS, which may increase activity of SNS and release of AVP, resulting in an enhanced development of hypertension.